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AIR-CUSHION  BELT  CONVEYORS 

[Article  by  P.  Onokhov,  candidate  of  technical  sciences,  and  engineer  Yu. 
Makhover  of  the  Leningrad  Institute  for  Water  Transport;  source  unidentified, 
Russian,  p  54-55] 


The  Department  of  Hoisting  and  Transport  Machines  of  the  Leningrad 
Institute  for  Water  Transport  has  been  working  since  1965  on  thi  creation 
of  a  belt  conveyor  on  an  air  cushion  support  for  dust-free  transport  of 
powdered  and  other  bulk  cargoes. 

The  use  of  the  air  cushion  (lubricant)  in  belt  conveyors  allows  the 
transport  speed,  which  is  limited  by  the  use  of  roller  supports,  to  bc- 
increased  over  6  m/sec  and  consequently  allows  a  decrease  in  the  weight 
and  site  requirements  for  conveyors  per  unit  of  productivity,  as  well  as 
a  decrease  in  the  resi~tar.ee  to  belt  movement,  assuring  smooth  operation 
of  the  power  plant.  The  use  of  air-cushion  conveyors  effectively  solves 
problem  of  high -productivity'/  dust-free  tmnsportot ior*  of  pondered  ?nd 
light,  fine-grain  materials. 

During  1965-1968,  the  Leningrad  Institute  for  Water  Transport  developed 
the  assigns  for  two  experimental  air-cushion  conveyors  for  powdered  cargoes 
20  and  60  m  in  length  with  a  650  mm-wide  belt,  constructed  and  tested  them. 

The  Institute  is  developing  a  method  of  calculation,  technical -economic 
studies  and  research  work  designed  to  create  optimal  conveyor  types  arc 
being  performed. 

Figures  1  and  2  show  experimental  models  of  belt  conveyors  designed 
by  the  Institute  with  open  covers.  One  distinguishing  feature  of  foreign 
suggestions  is  the  method  of  feeding  air  beneath  the  belt  from  an  air  chamber. 
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into  which  it  is  pumped  by  blowers  (fans).  The  air  arrives  beneath  the 
belt  either  through  perforated  chamber  covers  (FRG  patent  No.  1081373, 

English  patent  No.  1041047),  or  through  a  longitudinal  channel  (J'RC  patent 
No.  llObOSO,  904482,  1 1798O0,  !  each  patent  No.  13101715,  Czech.  Patent 
No.  98070,  USSR  author’s  certificate  No.  1959521.  The  supply  of  air  to 
the  chamber  may  be  through  one  or  several  points  through  regulating  valves 
or  from  separate  sources.  In  order  to  decrease  the  air  flow  rate,  some 
systems  are  equipped  with  labyrinth  seals. 

Analysis  of  suggested  conveyor  systems  and  the  designs  of  apparatus 
using  air  cushions  has  resulted  in  the  development  of  a  classification  of 
possible  methods  of  air  support  of  belts,  based  on  the  method  of  feeding 
the  air  beneath  t he  belt. 

Experimental  models  of  the  Water  Transport  Institute  conveyors  were 
subjected  to  test-stand  operation  using  apatite  concentrate  with  a  moisture 
content  of  0.2-2%  at  belt  speeds  of  up  to  5  m/sec  with  productivities  of 
up  to  300  t/hr.  The  tests  have  confirmed  the  correctness  of  the  design 
decisions  made  and  the  possibility  of  increasing  productivity  up  to  500  t/hr. 

During  operation  of  the  conveyors,  the  belt  moved  quietly,  and  no 
cases  of  local  uplift  or  skewing  of  the  belt  were  observed.  The  surface 
of  the  belt  shows  no  traces  of  visible  wear.  The  presence  of  the  air 
cushion  can  be  confirmed  by  measuring  the  power  consumption  of  the  belt 
drive.  The  parameters  of  the  air  used  to  create  the  air  cushion  during 
the  experiments  correspond  to  the  calculated  parameters. 


Test -st and  operation  of  experimental  conveyors  confirm  the  results 
of  laboratory  studies  of  the  distribution  of  pressure  in  the  air  cushion, 
motion  of  air  in  the  conveiyor,  influence  of  curvature  and  tension  on  the 
belt,  on  the  basis  of  which  dependence  were  produced  establishing  the 
relationship  between  characteristics  of  the  conveyor  and  fan  parameters. 

The  primary  advantage  of  air  cushion  conveyors  is  their  ability  to 
operate  at  speeds  greatly  exceeding  the  speeds  of  roller  conveyors, 
particularly  when  powdered  products  are  being  transported. 

A  second  advantage  is  the  possibility  of  sealing  the  path  over  whiih 
transport  is  performed,  which  cannot  be  dene  for  roller  conveyors  due  to 
the  suspension  of  the  belt  between  supports  and  difficulties  involved  with 
access  to  these  supports,  but  which  is  relatively  easily  done  when  there 
are  no  supports,  as  in  conveyors  of  the  new  type. 
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Scaling  of  the  course  is  particularly  required  when  operating  at  high 
speeds  with  powdered  cargoes  (apatite,  ncphcline,  phosphate,  etc.).  The 
absence  of  dust  in  air  support  convex  or  systems  operating  at  the  Institute 
is  an  important  operational  factor. 

Technical  and  economic  investigations  of  the  application  of  these 
conveyors  for  powdered  cargo  have  established  the  effectiveness  of  their 
utilization  at  all  productivity  rates.  In  comparison  with  roller  conveyors, 
the  speed  of  transportation  of  cargoes  on  which  v  <_  2  m/sec,  air  cushion 
conveyors  (with  v  <  7  n-./scc)  j rovidc  a  savings  of  70f  on  capital  investment 
and  1ST  on  operational  expend  tures.  Calculations  for  systems  for  mechani¬ 
zation  of  the  transport  of  apatite  and  ncphcline  concentrates  have  shown  that 
when  air  cushion  conveyors  are  used,  a  reduction  in  the  cost  of  construction 
as  shown  in  the  tabic  can  be  achieved. 


When  the  conveyor  is  placed  on  a  trestle,  capitai  investments  are 
sharply  decreased.  I  or  example,  for  Mi  Jvsoh'ye&orod  i’ort,  the  effect 
from  the  use  of  these  conveyors  will  provide  a  savings  of  <190,000  rubles 
capital  investment  for  the  entire  loading  unit,  plus  an  operational 

orijviuv  out  VJ  X  OU,VUU  1  UUJCJ  . 

Thus,  bolt  conveyor  systems  with  air  cushion  support  arc  technically 
possible  and  in  many  cases  economically  expedient.  Tests  of  experimental 
conveyors  produced  by  the  Leningrad  Institute  for  Water  iransport  with 
belts  moving  on  air  cushion  (lubrication)  have  confirmed  their  workability 
and  the  correctness  of  the  principles  upon  which  they  arc  based.  lest 
stand  operation  of  two  inclined  straight- 1 i no  conveyors  20  and  60  m  long 
operating  at  productivities  of  300  t /hr  with  a  belt  width  of  650  mm  have 
shown  that  these  machines  can  be  used  to  provide  dust -free  transportation 
and  decrease  losses  of  the  material  being  transported . 


